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(54) Method and system for communicating fiighi rate data in a satellite-based communications 
network 



(57) A satellite-based communications system (10) 
operating at high data rates includes a plurality of com- 
munications satellites (12) each having an uplink and a 
downlink antenna (38,44) for receiving and transmitting 
a plurality of spot beams corresponding to a plurality of 
coverage areas (43) at a plurality of frequencies. The 
system further includes a plurality of dedicated commu* 
nications links between a source location in one of the 
plurality of coverage areas (43) and a destination loca- 
tion in another one of the plurality of coverage areas 
(43) wherein the plurality of dedicated communications 
links are each assigned an exclusive time interval for 
transmitting and receiving communications signals to 
and from each of the plurality of satellites (12). The plu- 
rality of satellites (12) each have an uplink and downlink 
antenna beam switch (39,41) coupled to the uplink and 
downlink antennas (38,44) for selecting a reconfigura- 
ble subset of the plurality of spot beams based on the 
time interval. The plurality of satellites (12) each further 
have a primary communication payload (32) for receiv- 
ing and transmitting signals at a primary range of fre- 
quencies in each of the plurality of spot beams and a 
secondary communication payload (34) for receiving 
and transmitting signals at a secondary range of fre- 
quencies in each of the plurality of spot beams upon 
occurring a drop-out of the primary communication pay- 
load (32). The system further includes a plurality of user 
terminals (16) having a primary communication antenna 
(64) for transmitting and receiving signals to and from 



each of the plurality of satellites (12) at the primary 
range of frequencies. 
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Description 

Cross-Reference to Related Applications 

This invention is related to co-pending application s 
entitled "Method And System For Providing Wideband 
Communications To Mobile Users In A Satellite-Based 
Network," having the same assignee as the present 
invention, and which is hereby incorporated by refer- 
ence. 10 

Technical Field 

This invention relates to methods and systems for 
communicating high rate data to customers in a satel- i5 
lite-based communications networks. 

Background Art 

A number of applications continue to drive the need 20 
for high speed data transport. Industry specific exam- 
ples include remote film editing, medical image trans- 
port, and financial service data consolidation and 
backup. Business communications and training needs 
further accelerate information transfer needs across all 25 
sectors. As business, government and educational insti- 
tutions disseminate more information, greater impor- 
tance is attached to data transfer. In this environment, 
reliable, high speed video and data transport becomes 
even more critical. 30 

Furthermore, a tremendous growth in Internet traf- 
fic has caused a strain on the capacity of telephony net- 
works. Network shortcomings include network outages, 
insufficient access bandwidth, and insufficient internode 
bandwidth. Currently, providers need to make signifi- 35 
cant investments, as well as experience installation 
delays, to upgrade network infrastructure, yet they can- 
not pass the costs on to the end users. 

Corporate LANs/WANs also generate an insatiable 
demand for higher bandwidth. The demand for band- 40 
width goes up as more and more users are connected. 
The users, in turn, demand more services and improved 
network speed. Personal computers are being used to 
process not only text, but graphics and video as well, all 
on networks that are increasingly global. Widespread 45 
implementation of corporate intranets and extranets fur- 
ther drive the move to increased bandwidth applica- 
tions. High speed networking is also driven by the 
growth of video distribution, client/server technology, 
decentralized systems, increased processing power so 
and developments in storage capacity 

Thus, it is important to relieve congestion among 
the heavily used communications links in high-density 
areas and to bring such service to isolated rural ares 
which have not been able to participate fully in the com- 55 
munications world. While existing satellite systems offer 
ubiquitous service, they do not offer direct connection to 
the end user at moderate to high data rates. Existing 
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Fixed Satellite Service (FSS) systems employ wide 
channel bandwidths and relatively large beamwidths 
making them more suited to point-to-point trunking 
service rather than to end user connectivity. The wide 
area coverage, limited Equivalent tsotropically Radiated 
Power (EIRP), and constrained flexibility of these sys- 
tems makes any attempt to serve many small users 
both inefficient and costly 

The emerging cellular type satellite services serve 
a very large number of potential subscribers but only at 
very low data rates. The on-board processing and 
packet-switched nature of their signal structure severely 
limits the practical user data rates that can be accom- 
modated within the technology limitations of the proces- 
sor. Thus, there exists a need for a satellite 
communications system that serves the demand for 
high data rate business users including the high end 
individual as well as small business users that demand 
direct and affordable connection. 

Disclosure Of The Invention 

It is thus a general object of the present invention to 
provide a satellite-based communications network pro- 
viding reliable high data rate communications service to 
customers throughout the world. 

In carrying out the above objects and other objects, 
features, and advantages of the present invention, a 
satellite-based communications network provides wide- 
band data communications service to subscribing cus- 
tomers. The system includes a plurality of 
communications satellites each having an uplink and a 
downlink antenna for receiving and transmitting a plural- 
ity of spot beams corresponding to a plurality of cover- 
age areas at a plurality of frequencies. The system 
further includes a plurality of dedicated communications 
links between a source location in one of the plurality of 
coverage areas and a destination location in another 
one of the plurality of coverage areas wherein the plural- 
ity of dedicated communications links are each 
assigned an exclusive time interval for transmitting and 
receiving communications signals to and from each of 
the plurality of satellites. The plurality of satellites each 
have an uplink and downlink antenna beam switch cou- 
pled to the uplink and downlink antennas for selecting a 
reconfigurable subset of the plurality of spot beams 
based on the time interval. The plurality of satellites 
each further have a primary communication payload for 
receiving and transmitting signals at a primary range of 
frequencies in each of the plurality of spot beams and a 
secondary communication payload for receiving and 
transmitting signals at a secondary range of frequen- 
cies in each of the plurality of spot beams upon occur- 
ring a drop-out of the primary communication payload. 
The system further includes a plurality of user terminals 
having a primary communication antenna for transmit- 
ting and receiving signals to and from each of the plural- 
ity of satellites at the primary range of frequencies.. 
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The above object and other objects, features and 
advantages of the present invention are readily appar- 
ent from the following detailed description of the best 
mode for carrying out the invention when taken in con- 
nection with the accompanying drawings. 

Brief Description Of The Drawings 

FIGURE 1 is a diagrammatic representation illus- 
trating a satellite communication system of the 
present invention; 

FIGURE 2 is a schematic block diagram illustrating 
a communications subsystem within the satellites 
of the present invention; and 

FIGURE 3 is a schematic illustration of the constel- 
lation of communications satellites utilized in the 
present invention. 

Best IVIodes For Carrying Out The Invention 

Referring first to Figure 1 . a satellite-based commu- 
nications network 10 with a typical geometry for practic- 
ing the present invention is diagrammaticaliy illustrated. 
In general, the network 10 includes a plurality of com- 
munications satellites 12 in geosynchronous orbit, a 
ground station 14 for controlling and maintaining opera- 
tion of each of the plurality of satellites 12, and a plural- 
ity of user terminals 16. The user terminals 16 may 
interconnect with a single computer 18, a group of net- 
worked PC/Workstation users 20, a group of linked 
mini/main frame users 22, a mega computer 24, or a 
service provider 26 that provides service to any number 
of independent systems 28. 

The geosynchronous satellites 1 2 are positioned in 
orbit locations supporting Fixed Satellite Service (FSS) 
coverage for domestic service and accommodating a 
primary range of frequencies and a secondary range of 
frequencies, such as 50/40 GHz V-band as well as 
13/11 GHz Ku-band operation. The locations of satel- 
lites 12 must accommodate emissions along with other 
co-orbiting satellites, and must support service to and 
from high population metropolitan and business areas 
throughout the world. The ground terminal elevation 
angles to satellites 1 2 must be 30 degrees or greater to 
minimize adverse propagation effects especially in the 
presence of rain and other disturbances. The preferred 
orbit locations include four satellites over the U.S., two 
each at '99°W and 103*'W. To accommodate global 
growth and provide coverage to western Europe, central 
Europe. Middle East, and Africa, the preferred orbit 
locations further include eight other satellites, two each 
at lO^E and one at 63^W. 53"W, 48°E. 63.5°E, 1 15.4^E, 
and 120.6^E. 

Each of the satellites 12 are high power satellites 
having 15-20 KW payload capability, such as an HS 
702L High Power Spacecraft manufactured by Hughes 



Electronics Corporation, the assignee of the present 
invention. The HS 702L is a three-axis body-stabilized 
spacecraft that uses a five panel solar array system, 
along with outboard radiator panels attached to the 

5 main body to dissipate heat generated from the high 
powered Traveling Wave Tubes (TWTs). A schematic 
block diagram illustrating a communications subsystem, 
or payload, 30 within satellites 12 is shown in Figure 2. 
The payload 30 includes a primary communication 

10 payload 32. a secondary communication payload 34, an 
inter-hemisphere link 35, and an intersatellite link 36. 
Primary communication payload 32 supports the major- 
ity of the communications signals. Secondary communi- 
cation payload 34 is utilized for thin route satellite traffic 

15 and as back-up for weather outages of primary commu- 
nication payload 32. Primary communication payload 
32 operates preferably in the 50/40 GHz FSS region, or 
any other similar high frequency range, to provide high 
capacity service and utilizes 3 GHz of spectrum (47.2 to 

20 50.2 GHz) for uplinks and another 3 GHz of spectrum 
(38.6 to 41 .6 GHz) for downlinks. Data rates from 1 .544 
Mbps (equivalent to Tl) to 155 Mbps (0C3 equivalent) 
can, thus, be supported. Users operating at data rates 
below the Tl level can be accommodated by submulti- 

25 plexing the signals at the user terminal 16. Secondary 
communication payload 34 preferably operates in the 
13/1 1 Ku-band FSS region with 500 MHz of bandwidth 
to provide ubiquitous thin route and high link availability 
service and connection between the northern and 

30 southern hemispheres. 

Primary communication payload 32 includes an 
uplink antenna 38 and a downlink antenna 44 for receiv- 
ing and transmitting spot beams carrying signals at the 
primary range of frequencies. Narrow spot beams allow 

35 a greater power to be received and transmitted in the 
area it covers, thereby supporting higher data rates than 
those of wider beams. A single antenna can produce 
many spot beams. Many small feed horns are posi- 
tioned so that their signals are reflected in narrow 

40 beams by a parabolic dish of the antenna. Different 
antenna feeds are switched on and off, via uplink 
antenna beam switch 39 and downlink antenna beam 
switch 41 , thereby selecting the spot beam to be used in 
each case. Not only do satellites with multiple narrow 

45 beam antennas give a higher EIRP per beam, but the 
same frequency and bandwidth can also be reused sev- 
eral times for different portions of the earth. Even fur- 
ther, if the spot beams also have dual polarization 
capability, the number of beams is doubled, thereby 

50 increasing spectral reuse also by a factor of two. For 
example, for twenty spot beams each with dual polariza- 
tion, the spectral reuse is forty times. 

In the present invention, a surface, or area, such as 
CONUS. to receive communications services of the 

55 present invention, is divided into a plurality of coverage 
areas 43, as shown in Figure 3. Uplink and downlink 
antennas 38,44, respectively, can support a predeter- 
mined number of coverage areas 43, e.g., 200. How- 
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ever, a subset of the plurality or coverage areas 43 is 
chosen to be used by uplink and downlink antennas 
38,44, respectively, to support communications serv- 
ices in predetermined metropolitan areas having heavy 
traffic. This configuration is controlled by a routing table 5 
45 stored on the payload 30. Thus, the spot beams 43 
are semi-fixed in position, until reconfigured at a later 
time. Reconfiguration of uplink and downlink antenna 
beam switches 39,41 , respectively, is possible by updat- 
ing routing table 45 as needed. This updated informa- w 
tion is transmitted by ground station 14. Thus, usage of 
available satellite resources, such as weight and power, 
are utilized for only those beams that are selected and 
active. 

Preferably, uplink antenna 38 and downlink antenna is 
44 each consists of an east-mounted and a west- 
mounted multifeed antenna assembly having a multi- 
beam array 40,46 and a reflector 42,48 to provide 
CON US and coastal coverage. The offset parabolic 
reflectors 42,48 are deployed from the east and west 20 
side of the satellite 12, yet the feed arrays 40,46 are 
fixed to the nadir face and do not deploy. Each reflector 
42,48 is populated by a fifty-one horn dual circularly 
polarized feed array 40.46. Each horn of the feed array 
40.46 is diplexed for both transmit and receive frequen- 25 
cies. In addition, each horn provides either a single 
sense of circular polarization or dual circular polariza- 
tion. Consequently, there are 400 total input ports to the 
200 horns that comprise the antenna assemblies 38.44. 
Alternatively, uplink and downlink antennas 38.44 may 30 
comprise a phased array antenna. 

As discussed above, antenna beam switches 39. 
41 select twenty spot beams from the 200 horn array, 
each with dual circular polarization to provide forty 
beams per satellite. Each beam and each polarization 35 
makes full use of the 3 GHz of spectrum with a total of 
forty times spectrum reuse (120 GHz) in all. The 
selected forty spot beams 43 are directed towards 
major metropolitan population centers and business 
areas included within the ubiquitous area, as shown in 40 
Figure 3. In addition, any twenty beams included in the 
uplink array of receive beam locations and any twenty of 
the array of downlink beam locations can be selected 
independently of each other on orbit to accommodate 
variations in traffic or satellite relocation at a later date. 45 

Each beam is divided into ten Frequency Division 
Multiple Access (FDMA) channels, with each channel 
nominally 300 MHz wide, including guard bands. Each 
FDMA channel is divided into 100 Time Division Multi- 
ple Access (TDMA) channels, with each TDMA channel so 
having a nominal burst rate of 1 50 Mbps. Thus, a total of 
100 users may use the same frequency channel in the 
same beam. Upon subscribing to the service provided 
by the network 10 or the present invention, a dedicated 
communications link is assigned to a user at a source 55 
location in one of the coverage areas 43 and a user at a 
destination location in another one of the coverage 
areas 43. This dedicated link is assigned an exclusive 



time channel in one of the frequency channels for trans- 
mitting and receiving communications signals. 

Satellite payload 30 includes a Time Division Multi- 
ple Access (TDMA) circuit switch 62 operating at a suit- 
able intermediate frequency (IF). Circuit switch 62. 
driven by routing table 45, provides interlinking of all 
beams, services and users and dedicated point-to-point 
and point-to-mullipoint services. Circuit switch 62 circuit 
switches signals to be transmitted either to the same 
uplink beam as the soui-ce signal was transmitted from 
or by another downlink beam based on the time interval 
assigned the source signal according to routing table 
45. Circuit switch 62 is gated within the time domain to 
provide precise windows of time to different desired out- 
puts. Loopback information is included within the trans- 
mission to provide necessary synchronization of user 
terminals 16 with the satellites 12. Circuit switch 62 also 
routes crosslink traffic as well as traffic to and from the 
hemispheric coverage beam, discussed below. 

As with primary communication payload 32, sec- 
ondary communication payload 34 includes an uplink 
antenna 50 having a multibeam array 52 and a reflector 
54, and a downlink antenna 56 having a corresponding 
multibeam array 58 and reflector 60. Secondary com- 
munication coverage is preferably provided by two 
nadir-mounted dual-gridded reflector antennas, each 
illuminated by eight diplexed feeds for transmit and 
receive frequencies. Secondary communication anten- 
nas 50.56 provide a total of eight dual polarized, ellipti- 
cal area (3** x r) coverage beams 57, as shown in 
Figure 3, for uplink and downlink services. Thus, sec- 
ondary communication payload 34 provides an eight- 
fold reuse of the spectrum for a total useable bandwidth 
of 4 GHz, 

To provide for inter-hemisphere interconnectivity, 
inter-hemisphere link 35 includes a single steerable 
horn 61, diplexed for transmit and receive frequencies 
providing one dual linearly polarized spot beam for 
uplink and downlink services. Horn 61 transmits a 6*" x 
6"". 13/1 1 GHz area beam 63 towards the southern hem- 
isphere, allowing thin route coverage of southern 
regions such as South America, as shown in Figure 3. 
This beam may also provide north -south interconnec- 
tion coverage to areas such as Europe and Africa. Inter- 
hemisphere interconnectivity is achieved via 

Intersatellite link 36 is included so that traffic from 
one satellite covering a particular region or selected 
metropolitan areas can be linked to a second satellite 
covering the same or other areas and regions. Intersat- 
ellite link 36 may be an optical (or laser) link operating in 
the 1.6 micron region via two 9 inch lasertelescope 
assemblies 71.73. Alternatively, intersatellite link 36 
may be a radio frequency (RF) link operating in the 60 
GHz region. Data is frequency converted and multi- 
plexed to provide a maximum 3 Gbps data rate for inter- 
satellite connectivity. 

Returning to Figure 1, user terminals 16 include a 
primary antenna 64 for communicating with each of the 
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satellites 12 in the primary range of frequencies, such 
as V-band frequencies. Thus, user terminals support 
data rates between 1.544 Mbps (equivalent to T1) and 
155 Mbps (0C3 equivalent) via V-band antenna 64. 
Data rates below T1 are accommodated at user termi- 5 
nals 16 by submulttplexing the data to T1 (or higher) 
rates before transmission. Each of the user terminals 16 
time-share the FDMA channels, with 100 TDMA chan- 
nels in each 300 MHz FDMA channel. Since each 
TDMA channel support a data rate of 1 .544 Mbps. the w 
network 10 provides a data throughput rate of 1.544 
Gbps (100 X 1 .544 Mbps x 10) for each of the forty effec- 
tive beams per satellite 1 2. For each FDMA channel , the 
channel data rate is 274.8 Mbps. which includes over- 
head for coding, transport protocol, network signaling. 15 
and access management. Uplink operation at each of 
the user terminals 16 operates in a burst mode at a data 
rate determined by the full FDMA channel plan. 

Thirty watt high power amplifiers (HPA's) operate at 
saturation in the user terminals 16, with the user termi- 20 
nals 16 in each beam operating time shared on one of 
ten unique carrier frequencies. Out of band emissions 
are minimized in each user station 16. Each of the forty 
3.0 GHz bandwidth beams is received and down con- 
verted, routed through circuit switch 62. upconverted, 25 
and amplified by a TWTA associated with a particular 
downlink beam. The downlink beams each have ten 
carriers, one for each FDMA channel. Each TWTA uses 
linearizers and operates with sufficient output backoff to 
ensure minimum out of band emissions and intermodu- 3o 
lation products. 

User terminals 16a that cannot tolerate the 
expected loss of transmission due to weather outages 
further include a secondary communication antenna 65 
for transmitting and receiving signals at the secondary 35 
range of frequencies. Secondary communication 
antenna 65 may or may not be the same as the primary 
communication antenna 64. User terminals 16a sub- 
scribing to this type of service include a link quality mon- 
itoring center 69 to monitor the quality of service of 
primary communication payload 32 and routes it to a 
higher quality link, i.e., secondary communication pay- 
load 34, in the presence of adverse link propagation dis- 
turbance. The rerouting of traffic to a higher availability 
link is accomplished by communicating such conditions 45 
to ground station 1 4. 

As discussed above, each of the satellites 12 are 
also in communication with a ground station 14. Ground 
station 14 has two functions. Satellite control center 68 
manages the health and status of all the satellites 12 50 
and maintains their orbits. If rain attenuation exceeds 
the link budget allocation at the primary range of fre- 
quencies, e.g., 50/40 GHz, the satellite 12 shall be com- 
manded by satellite control center 68 to provide service 
via the secondary communication payload 34 until the 55 
weather front passes, at which time the satellite 12 is 
restored to primary services. Secondary communica- 
tion payload 34 resource is then free to backup another 



metropolitan area, if needed, or to provide ubiquitous 
thin route services over CON US. To be an effective 
backup, secondary communication payload 34 must 
have a sufficient capacity, on the order of 10% of the pri- 
mary communication payload 32. in order to backup the 
entire service. 

Network operations center 70 of ground station 14 
provides resource management, fault management, 
accounting, billing, customer interfacing, and service. 
Ground station 14 is preferably placed in low-rain sec- 
tions of friendly countries so as to provide tine-of-sight 
communications with each of the satellites 12. 

The network of the present invention provides com- 
munications capabilities that will significantly contribute 
to the National and Global Information Infrastructures. It 
provides high data rate communications to customers 
throughout the United States and most of the rest of the 
world as well. The system provides true broadband 
capability, including high speed access to the Internet in 
particular and high-technology telecommunications in 
general. The innovative design of the system insures 
that this capability can be provided - at a much lower 
cost than installing fiber, thereby taking advantage of 
the distance insensitivity of satellite-based service. It is 
also particularly attractive at making first and last mile 
connections, which is a problem with the present copper 
and optical fiber cable systems. 

In summary, the present invention discloses a satel- 
lite-based communications system 10 operating at high 
data rates includes a plurality of communications satel- 
lites 12 each having an uplink and a downlink antenna 
38,44 for receiving and transmitting a plurality of spot 
beams corresponding to a plurality of coverage areas 
43 at a plurality of frequencies. The system further 
includes a plurality of dedicated communications links 
between a source location in one of the plurality of cov- 
erage areas 43 and a destination location in another 
one of the plurality of coverage areas 43 wherein the 
plurality of dedicated communications links are each 
assigned an exclusive time interval for transmitting and 
receiving communications signals to and from each of 
the plurality of satellites 12. The plurality of satellites 12 
each have an uplink and downlink antenna beam switch 
39,41 coupled to the uplink and downlink antennas 
38,44 for selecting a reconf igurable subset of the plural- 
ity of spot beams based on the time interval. The plural- 
ity of satellites 12 each further have a primary 
communication payload 32 for receiving and transmit- 
ting signals at a primary range of frequencies in each of 
the plurality of spot beams and a secondary communi- 
cation payload 34 for receiving and transmitting signals 
at a secondary range of frequencies in each of the plu- 
rality of spot beams upon occurring a drop-out of the pri- 
mary communication payload 32. The system further 
includes a plurality of user terminals 16 having a pri- 
mary communication antenna 64 for transmitting and 
receiving signals to and from each of the plurality of sat- 
ellites 1 2 at the primary range of frequencies. 
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While the best modes for carrying out the invention 
have been described in detail, those familiar with the art 
to which this invention relates will recognize various 
alternative designs and embodiments for practicing the 
invention as defined by the following claims. 

Claims 

1 . A system for providing high frequency data commu- 
nications in a satellite-based communications net- 
work, the system comprising: 

a plurality of communications satellites (12) 
each having uplink and downlink antennas 
(38,44) capable of receiving and transmitting a 
plurality of signals utilizing spot beams to a plu- 
rality of coverage areas (43) at a predeter- 
mined range of frequencies, the plurality of 
satellites (12) each further having uplink and 
downlink antenna beam switches (39,41 ) cou- 
pled to the uplink and downlink antennas 
(38,44) respectively for selecting a reconfigura- 
ble subset of the plurality of coverage areas 
(43) so as to provide satellite communications 
to a subset of the plurality of coverage areas 
(43), and the plurality of satellites (12) each 
having a primary communication payload (32) 
for receiving and transmitting signals at a pri- 
mary range of frequencies in each of the plural- 
ity of coverage areas (43) in the subset and a 
secondary communication payload (34) for 
receiving and transmitting signals at a second- 
ary range of frequencies in each of the plurality 
of coverage areas (43) in the subset upon drop- 
out of the primary communication payload (32), 
and wherein each of the plurality of satellites 
(12) further having an intersatellite link (36) for 
communicating with each of the other plurality 
of satellites (12); 

a plurality of dedicated communications links 
between a source location in one of the plural- 
ity of coverage areas (43) and a destination 
location in another one of the plurality of cover- 
age areas (43), the plurality of dedicated com- 
munications links each being assigned an 
exclusive time inter val for transmitting and 
receiving communications signals to and from 
each of the plurality of satellites (12); and 
a plurality of user terminals (16) disposed in the 
plurality of source locations and destination 
locations for transmitting and receiving signals 
to and from each other via the plurality of com- 
munications satellites (12) utilizing one of the 
plurality of dedicated communications links, 
and each of the plurality of user terminals (16) 
having a primary communication antenna (64) 
for transmitting and receiving signals to each of 
the plurality of satellites (12) at the primary 



range of frequericies. 

2. The system of claim 1 , characterized in that each of 
the plurality of satellites (12) further comprise a 
5 switch (62) for circuit switching the signals received 

at one of the uplink antennas (38) to a correspond- 
ing one of the down-link antennas (44) based on 
the time interval. 

10 3. The system of claim 1 or 2, characterized in that the 
switch (62) is a Time Division Multiple Access 
(TDMA) switch. 

4. The system of any of claims 1 through 3. character- 
15 ized in that each of the user terminals (1 6) are syn- 
chronized to the TDMA switch (62) via 
synchronization signals transmitted by each of the 
plurality of satellites (12). 

20 5. The system of any of claims 1 through 4, character- 
ized in that each of the plurality of satellites (12) 
include a routing table (45) for storing time interval 
data identifying each of the plurality of dedicated 
communications links for driving the uplink and 

25 downlink antenna beam switches (39, 41) and the 
circuit switch (62). 

6. The system of any of the preceding claims, charac- 
terized by a ground station (14) for transmitting and 

30 receiving signals to and from each of the plurality of 
communications satellites (12) for monitoring and 
controlling each of the plurality of satellites (12). 

7. The system of any of the preceding claims, charac- 
35 terized in that the ground station (14) transmits sig- 
nals to each of the plurality of satellites (12) for 
updating the routing table (45) for use in reconfigur- 
ing the subset of the plurality of coverage areas (43) 
and for use in driving the circuit switch. 

40 

8. The system of any of the preceding claims, charac- 
terized in that at least one of the user terminals (16) 
further comprise a secondary communication 
antenna (65) for transmitting and receiving signals 

45 to and from each of the plurality of satellites (12) at 
the secondary range of frequencies. 

9. The system of any of the preceding claims, charac- 
terized in that the at least one of the user terminals 

50 (16) further comprise a link monitoring system (64) 
for monitoring performance of the primary commu- 
nication payload (32) and generating a link perform- 
ance signal upon occurring a dropout in the primary 
communication payload (32). 

55 

10. The system of any of the preceding claims, charac- 
terized in that the ground station (14) is in electrical 
communication with the at least one of the user ter- 
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minals (16) and transmits a link signal to one of the 
plurality of satellites (12) instructing the one of the 
plurality of satellites (12) to transmit communica- 
tions signals to the at least one of the user termi- 
nals (16) at the secondary range of frequencies 5 
based on the performance signal generated by the 
at least one of the user terminals (16). 

1 1 . The system of any of the preceding claims, charac- 
terized in that each of the plurality of satellites (12) 10 
monitors performance of the primary communica- 
tion and automatically transmits signals at the sec- 
ond range of frequencies upon occurring a drop-out 

in the primary communication payload (32). 

15 

12. The system of any of the preceding claims, charac- 
terized in that each of the plurality of spot beams 
carry two orthogonally polarized signals. 

1 3. The system of any of the preceding claims, charac- 20 
terized in that the plurality of satellites (1 2) are posi- 
tioned in a geosynchronous orbit. 

14. The system of any of the preceding claims, charac- 
terized in that the plurality of satellites (1 2) are posi- 25 
tioned in one of a medium earth orbit and a low 
earth orbit. 

15. The system of any of the preceding claims, charac- 
terized in that the uplink and downlink antennas 30 
(38,44) are multi beam array antennas (40,46). 

16. The system of any of the preceding claims 1 
through 1 4, ' characterized in that the uplink and 
downlink antennas (38,44) are phased array anten- 35 
nas. 

17. The system of any of the preceding claims, charac- 
terized in that the primary range of frequencies is 

the V-band of frequencies. "fo 

18. The system of any of the preceding claims, charac- 
terized in that the secondary range of frequencies 
is the Ku-band of frequencies. 

45 

19. The system of any of the preceding claims, charac- 
terized in that the intersatellite link (36) is an optical 
link. 

20. The system of any of the preceding claims 1 so 
through 18, characterized in that the intersatellite 
link (36) is a radio frequency link. 

21. In a satellite-based communications network 
including a plurality of communications satellites ss 
(12) each having uplink and downlink antennas 
(38,44) capable of receiving and transmitting a plu- 
rality of signals utilizing spot beams to a plurality of 



coverage areas (43), the plurality of satellites (12) 
each further having uplink and downlink antenna 
beam switches (39,41) coupled to the uplink and 
downlink antennas (38,44) respectively for select- 
ing a reconf igurable subset of the plurality of cover- 
age areas (43) so as to provide satellite 
communications to a subset of the plurality of cov- 
erage areas (43), and the plurality of satellites (12) 
each having an intersatellite link (36) for communi- 
cating with each of the other plurality of satellites 
(12), the network further including a plurality of ded- 
icated communications links between a source 
location in one of the plurality of coverage areas 
(43) and a destination location in another one of the 
plurality of coverage areas (43) and a plurality of 
user terminals (16) for transmitting and receiving 
signals to and from each of the plurality of satellites 
(12) utilizing one of the plurality of dedicated com- 
munications links, a method for providing high fre- 
quency data communications, the method 
comprising; 

assigning an exclusive time interval to each of 
the plurality of dedicated communications links 
through which each of the plurality of user ter- 
minals (16) transmit and receive communica- 
tions signals to and from each of the plurality of 
satellites (12); and 

transmitting and receiving the signals to and 
from each of the plurality of user terminals (16) 
via the plurality of communications satellites 
(12) utilizing one of the plurality of dedicated 
communications links at a primary range of fre- 
quencies. 

22. The method of claim 21, characterized by transmit- 
ting and receiving the signals to and from each of 
the user terminals (16) at a secondary range of fre- 
quencies upon occurring a drop-out at the primary 
range of frequencies. 

23. The method of claim 22, characterized by circuit 
switching the signals received at the uplink anten- 
nas (38) to a corresponding one of the downlink 
antennas (44) based on the time interval. 

24. The method of claim 23, characterized by synchro- 
nizing each of the plurality of user terminals (16) 
with each of the plurality of satellites (12). 

25. The method of claim 21 , characterized by a routing 
table (45) at each of the plurality of satellites (12) for 
storing time interval data identifying each of the plu- 
rality of dedicated communications links for driving 
the uplink and downlink antenna beam switches 
(39.41). 

26. The method of claim 25. characterized in that the 
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satellite-based communications network further 
includes a ground station (14) for transmitting and 
receiving signals to and from each of the plurality of 
satellites (12) and the method further comprising 
transmitting reconfiguration signals to at least one 5 
of the plurality of satellites (12) for updating the 
routing table (45) for use in reconfiguring the subset 
of the plurality of coverage areas (43). 
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